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N Fertilizer 

• Nitrogen is the engine of modern 
Agriculture  

• All Plants & Animals need N to make their 
proteins, DNA and RNA 

• However, if we don’t watch out, N fertilizer 
could destroy our planet 

Presenter
Presentation Notes
Without it human civilization in its current form could not exit and about half of the world population would not alive. 




Global N Balance 



The Flow of Nitrogen 

National Geographic, 2013 

Presenter
Presentation Notes
Synthetic fertilizer provides most of the nitrogen that makes soil fertile worldwide. Almost half the nitrogen is then harvested with crops; the rest is lost through leaching, erosion, and emissions.




The Flow of Nitrogen 

National Geographic, 2013 

Presenter
Presentation Notes
If we look at the N input in North America is pretty low compared to Asia both in synthetic fertilizer and manure. And output i.e. harvested with plant and excess N is also low compared to Asia. However, few decays ago, our N input was much higher similar to china and India current rate of excess N application. Synthetic fertilizer provides most of the nitrogen that makes soil fertile worldwide. Almost half the nitrogen is then harvested with crops; the rest is lost through leaching, erosion, and emissions.



Eutrophication at Gulf Coast Water 

The map shows concentrations of phytoplankton, the algal blooms that 
contribute to dead zones, in Gulf Coast waters. 

Adapted from NASA 

Presenter
Presentation Notes
However, in the last few decays we have applied a lot of fertilizers including N that create the dead zones at the Gulf of Mexico, where the Mississippi river bringing in tons of  N & P.

http://pdsblogs.org/2011pdsapes8/files/2010/11/deadzone_zoom.jpg
http://pdsblogs.org/2011pdsapes8/files/2010/11/deadzone_zoom.jpg
http://pdsblogs.org/2011pdsapes8/files/2010/11/deadzone_zoom.jpg


Satellite view of 2011 massive Lake Erie algal bloom, caused chiefly by N & P runoff from fertilizer/manure.  

Source: NASA 

Presenter
Presentation Notes
Recently in 2011, lake Erie’s algal bloom caused by the N and P runoff Called as “North American Dead Sea”. Heavy snow fell during winter and spring and record setting rain fall in April in the Erie watershed bring a lot of nutrient including N to the lake. NOAA measured 50 times more Microcystis aeruginosa produces a liver toxin, mycotoxin than the WHO recommends for safe reaction to human

http://eoimages.gsfc.nasa.gov/images/imagerecords/76000/76127/lakeerie_tm5_2011278_lrg.jpg


Lake Erie Becomes Eerie 

National Geographic, 2013 

Presenter
Presentation Notes
Fertilizer runoff causes toxic algal blooms. This one covered a third of lake Eire in 2011



Source: NASA 

High N & P levels in Maumee and Sandusky rivers  from Ag fields 
 that drain into Lake Erie 

Presenter
Presentation Notes
Looks like a abstract art. Highest P levels in two rivers (Maumee river & Sandusky river) that drain into Lake Erie creating a huge algal blooms that contribute to oxygen-depleted “dead zones” that kill fish (Eutrophication)
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Presentation Notes
We do not want to make California water ways polluted with nitrogen or any other fertilizers or manure



U.S. consumption of Nitrogen
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Presenter
Presentation Notes
N consumption increasing since 1960.  And the risk of ground water contamination increase the vulnerability of aquifer. Relationship between N input and Aquifer vulnerability in different part of the nation including California



USDA-NRCS 

• Nutrient Management Plan (NMP) 
       
• Irrigation Water Management (IWM) 
 
• Comprehensive Nutrient Management 

Plan (CNMP) 

Presenter
Presentation Notes
In this effort to keep the California water clean from N, NRCS provide financial as well as technical assistance to the producers to balance their nutrients including N in their fields. Financial assistant has 8 scenarios of payment from BASIC NMP to precision Ag NMP. In addition to that  as well as Dairymen through different programs



USDA-NRCS 

• NMP 
 
 

• IWM 
 
• CNMP 

Technical assistance 

Financial assistance 

Technical assistance 

Financial assistance 

Technical assistance 

Financial assistance 
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Presentation Notes
In this effort to keep the California water clean from N, NRCS provide financial as well as technical assistance to the producers to balance their nutrients including N in their fields. Financial assistant has 8 scenarios of payment from BASIC NMP to precision Ag NMP. In addition to that  as well as Dairymen through different programs



USDA-NRCS 

• NMP 
   - Financial Assistance- 8 scenarios of payments  

• IWM 
 - Financial Assistance- 10 scenarios of payments 

• CNMP 
– Land treatment 
– Nutrient management 
– Waste management 

Presenter
Presentation Notes
In this effort to keep the California water clean from N, NRCS provide financial as well as technical assistance to the producers to balance their nutrients including N in their fields. Financial assistant has 8 scenarios of payment from BASIC NMP to precision Ag NMP. With 10 scenarios of IWM including basic, Intermediate, Advance and other such as Irri scheduling and irri. Evaluation. CNMP land treatment, nutrient management and waste management using  different tools such as MMP, dairy planing tools



Screening and ranking  

Nitrate Ground Water Pollution Hazard Index (HI) Tool 
• Crop Characteristics 
• Soil Properties 
• Type of Irrigation System use 
• Tillage practices 

Do not considered HI Tool  
• Depth to groundwater 
• Aquifer Recharge Rate 
• Farm Management Practices 

Presenter
Presentation Notes
Any producer is interested in NMP or IWM or CNMP, we are screening and ranking their crop lands by using Nitrogen Hazard Index to map the risk of N leaching below rooting zone . This HI tool is developed by 
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Yield N uptake NAL 

Effect of N fertilizer rate applications on yield and N uptake by irrigated corn (Adapted from Bock and Hergert, 1991). 
Potential N available to leach (NAL) assuming major pathway for losses is leaching. The NAL was estimated as NAL 
=  N applied – N uptake . 



Essential components of N index (NI) (From Shaffer and Delgado, 2002) 

N-Index 



A JAVA version of the Nitrogen Index. The Nitrogen Index has a dropdown menu that can be used to select a region (such as 
California) and its accompanying data. Users can alternate between English and Spanish versions of the menu just by 
clicking the desired language.  



Silage Corn-Winter Forage Cropping System 
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Presentation Notes
Root depth of deepest rooted crop, current crops and residue of previous crop that may contribute N to the cropping system



Presenter
Presentation Notes
N-Index also considered off site factors such as N travel time to aquifer, vulnerability of aquifer, Atmospheric N deposition etc.









Vegetable Grower 

Presenter
Presentation Notes
Another scenario growing triple vegetable in a yr







Each Management Category with N Risk 





Thank You 
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